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generated fuel is mjected as a liquid directly mto the cylinders of the engine. The generated ether provides good ignition properties 
The unconverted alcohol provides a stable single-phase fuel and the water results in a reduction in combusuon temperature yielding 
very low concenu^ation of mtrogen oxides m the exhaust gas. Another advantage associated with the obtained fuel compo.sitions is 
very low formanon of particulate matter. Experimental investigations have shown that high overall engine efficiency is obtained The 
generated fuel composiuons are used as main fuel for start and operation of the engine. Further the invention reduces the dependency 
of fossil liquid fiiel as the alcohol feed mscA can be produced from natural gxs and basicallv all carbon bearing substances like coal 
and renewable sources like wood. 



INTERNATI 



L SEARCH REPORT 



Inlernati ' Application No 

PCT/EK 00/05275 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 ClOLl/02 



According to International Patent Classifjcation flPCi or to both national classification and IPC 



B. FIELDS SEARCHED 



Mrnimum documentation searcheo (ctassitication system followea by classiftcatior symbols) 

IPC 7 ClOL F02B 



Documentation searched other than minimum documentation to the extent that such documents are incluaed in the fields searched 



Electronic data base corsulted during the intefnanonal search (name of data base and. where practical, search temis used) 

EPO-Internal , PAJ, WPI Data 



C. OOCUMtNTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot document, with indication, where appropnate. of the relevant passages 



Relevant to claim No, 



EP 0 431 357 A (GUNNERMAN RUDOLF W) 
12 June 1991 (1991-06-12) 
claims 1,3,6,11,15 

US 4 422 412 A (NORTON JOHN H R) 
27 December 1983 (1983-12-27) 
claims 1,2 
column 3, line 40 - line 45 

GB 1 593 852 A (BURMAH OIL TRADING LTD) 
22 July 1981 (1981-07-22) 
claims 1-3 

US 5 906 664 A (MIKKELSEN SVEND-ERIK ET 
AL) 25 May 1999 (1999-05-25) 
cited in the application 



1 

1,2,6 
1,2.6 

1,6 



□ 



Further documents are listed m the continuaiion of box C. 



Patent family members are listed in annex. 



" Special categones of cited documents : 

'A* document defining the ger>eral state o( the art which is not 

considered to be of particular relevance 
'E" earlier docunent but published on or after the international 

filing date 

'L" document wfiich may throw doubts or pnonty claim(s) or 
whtch IS cited to estatiiish the pubiication date ot another 
citatjon or other special reason (as specified) 

'O' document refernng to an oral disclosure, use, exhibition or 
other means 

'P' document published pnor to the international fUing date but 
later than the pnonty date claimed 



T' later document published after the intemational filing date 
or prionty date and not in conflict with the application but 
cited to understand the pnrx;iple or theory underlying the 
invention 

"X' document of particular relevance; the claimed invention 
cannot be considered rtovel or cannot be considered to 
involve an inventve step when the document is taken alone 

'Y* document of particular relevance; the claimed invention 

cannot t>e considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination tieing obwous to a person skilled 
in the art, 

■&■ document memt>er of tfie same patent family 



Date of the actual completion of the international search 



20 October 2000 



Date of mailing of the international search report 

27/10/2000 



Name and mailing address of the ISA 

European Patent Office. P B. 5818 Patentlaan 2 
NL - 2280 HV Ri|swi)k 
Tel. (+31-70) 340-2040. Tx. 31 651 eponl. 
Fax: (+31-70) 340-^16 



Authonzed officer 



De Herdt, 0 



Form PCT.1SA,210 (ssoond shMl) r Jiiy 1 992) 



INTERNATIO 



m 



SEARCH REPORT 



In .nation on patent family members 



Patent document 
crted in search report 

EP 0431357 



Publication 
date 



12-06-1991 



US 4422412 



27-12-1983 



Internatl Application No 

PCT/EP 00/05275 



Patent family 
member(s) 



Publication 
date 



AT 




T 


15-05-1QQ6 


All 


fi'^'^7^Q4 
(J .J ^ / 3 


A 


21-07-1QQ4 


Ail 


fiR4Q41 


R 


01-12-1994 


All 


67'^0?Q0 


A 


13-06-1991 


RR 




A 


03-09-1992 


PA 


^ J** 


A C 


23-05-1991 


Villi 




A 


05-06-1991 




1 nQ87fif^ 

1 V 70/ U9 


A 


15-02-1995 


C7 




R 




uz. 




n 

u 


05-06-1996 


uz. 




T 
1 


05-09-1996 


ni^ 


HOI J3 / 


T 
1 


2Q_n7_iQQ6 




C U007H t. 


T 
1 


01-10-1996 


C T 

r 1 




A 

r\ 


^X UJ X77C 


val\ 


jUc u*+ou 


T 
1 


O 1 X VJ X 7 -TV 


.IP 




T 
1 


70-05-1QQ3 

V/iJ X770 




1 dnQ7R 


R 

o 


01-07-1908 


ri A 


1 7?CiQft 

1 / d DjO 


R 
u 


0-5-01-1 994 






D 
D 


0-1-05-1999 

UO UO 


Pi 




R 


28-02-1995 


SG 


43320 


A 


17-10-1997 


SK 


549090 


A 


12-07-1999 


Pi! 

r\u 




r 

Li 


07-07-1997 

t./ V/ 177/ 


wu 


Qi n7c;7Q 


A 


30-05-1991 


11^ 


r\ CO / 


F 

c 


14-05-1996 




CI Cfil 1 A 


A 


70-1 0-1 99? 

4>vJ X\J X^^C 


7A 




A 
M 


pc_09-i99i 

C*J X^JX 


AM 


c^i 741 

DH 1 / H i 


D 
D 


1 7-01-1985 

1 / w X X 700 


AH 




A 
M 


09-07-1981 

\J C \J f X 70 X 




OUUOcU J 


A 
M 


-JO-Dfi-l 981 

OU UU X70X 


PA 




A 
M 


05-04-1983 


L/C 




L/ 


10-01-1985 

Xw wX X^w^ 


EP 


0032003 


A 


15-07-1981 


JP 


56132447 


A 


16-10-1981 


NO 


803864 


A 


29-06-1981 


NZ 


195794 


A 


10-05-1983 


ZA 


8007309 


A 


25-11-1981 


zw 


28380 


A 


22-07-1981 



GB 1593852 A 22-07-1981 AU 523687 B 12-08-1982 

AU 3036177 A 10-05-1979 

CA 1081564 A 15-07-1980 

DE 2749806 A 11-05-1978 

JP 53059113 A 27-05-1978 

SE 7712443 A 05-05-1978 



US 5906664 A 25-05-1999 



Fonn PCT/ISA,*Z10 (patent larryy anrwiO (July 1992) 



AT 


170545 


T 


15-09-1998 


AU 


3148195 


A 


07-03-1996 


BR 


9508565 


A 


12-08-1997 


CA 


2197201 


A 


22-02-1996 


CN 


1156475 


A,B 


06-08-1997 


DE 


69504523 


D 


08-10-1998 


DE 


69504523 


T 


28-01-1999 


DK 


775185 


T 


08-02-1999 


EP 


0775185 


A 


28-05-1997 


ES 


2120221 


T 


16-10-1998 


FI 


970575 


A 


08-04-1997 



page 1 of 2 



INTERNATI^^L SEARCH REPORT 



In. . nation on patent family members 



Patent document 
crted in search report 



Publication 
date 



Internati' 



Application No 



PCT/EK 00/05275 



Patent family 
member(s) 



Publication 
date 



US 5906664 



JP 

JP 
NO 
N2 
RU 
WO 
ZA 



3001263 B 



10504054 T 

970601 A 

290675 A 

2141995 C 
9605274 
9506333 



A 
A 



24-01-2000 
14-04-1998 
09-04-1997 
19-12-1997 
27-11-1999 
22-02-1996 
11-03-1996 



Form PCT1SA,210 (patoni famly annex) (July 1 992) 



page 2 of 2 



CD 2 0 



»ATENT COOPERATION TREAT 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
PCT 1182-009 



International application No. 
PCT/EPOO/05275 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/416) 



International filing date (day/month/year) 
07/06/2000 



Priority date (day/month/yeai) 
01/07/1999 



International Patent Classification (IPC) or national classification and IPC 
C10L1/02 



Applicant 

HALDOR TOPSOE A/S 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

^ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/E POO/05275 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 

the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17))\ 
Description, pages: 

1-23 as originally filed 

Claims, No.: 

1-5 as received on 21/05/2001 with letter of 18/05/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless othenwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 

55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 



Form PCT/IPEA/409 (Boxes l-Vlll, Sheet 1) (July 1998) 




INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/E POO/05275 



□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-5 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-5 

Industrial applicability (lA) Yes: Claims 1-5 

No: Claims 



2. Citations and explanations 
see separate sheet 
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INTERNATIONAL PRELIMINARY international application No. PCT/EPOO/05275 

EXAMINATION REPORT - SEPARATE SHEET 



SECTION V {NOVELTY AND INVENTIVE STEP) 

1 . The claimed subject-matter does not meet the requirements of Article 33(3) 
PCT in view of D1 and D2 constitute the closest prior art documents. 

1.1 D1=US-A-5 906 664 discloses the use of the DME, methanol and water 
combinations disclosed at claims 1 to 5 and examples 1 to 4 (see table 1) in an 
engine having a air-to-air Intercooler for the turbocharger (see example 4, In 
particular col. 7, lines 39-43). It is well known that the normally working 
intercoolers cool the air entering into the cylinder from 600°C obtained after 
compression down to approximately 120°C. 

1 .2 D2=US-A-4 422 412 discloses a process for the dehydration of methanol 
to DME at temperatures ranging from 80 to 400°C (preferably from 250° to 
350°C). 

The claimed subject-matter meets the requirements of Article 33(2) PCT in view 
of each of D1 and D2 since at least the pressure for the process for obtaining 
DME disclosed in D2 is not explicitly cited (see in particular D2, col. 3, lines 3-10 
wherein all the rest of the operational conditions are cited). 

2 . Nevertheless the pressures at present in the wording of claim 1 are quite 
common operational conditions which could be used by the skilled person 
without involving any inventive step. 

The absence of at least an objectively solved technical problem as a 
consequence of a differentiating technical feature present in the wording 
of the Independent claim, the inventive step of the claimed subject-matter 
cannot be acknowledged. 

In fact modifications which do not solve any technical problem can be 
considered as obvious for the skilled person and therefore not inventive 
according to Article 33(3) PCT. At present time nowhere in the application as 
filed it is disclosed that a technical problem can be solved by technical means 
been different from those well known for the skilled person defined in D1 and D2. 
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This International Search Report consists of a total of 2 sheets. 

[T] It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basle of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

j I the international search was carried out on the basis of a translation of the international application furnished to this 
' — ' Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

[ I contained in the international application in written form. 

I I filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 
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3. 
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□ 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain ctalms were found unsearchiable (See Box I). 
Unity of Invention Is lacking (see Box II). 



4. Wrth regard to the title, 

PC] the text is approved as submitted by the applicant. 

I ) the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box III. The applicant may. 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 2 

I I as suggested by the applicant. None of the figures. 

I I because the applicant failed to suggest a figure. 

[X] because this figure better characterizes the invention. 
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